THE EFFECT OF THE CLIMATE AND SOIL CONDITIONS ON SUGARBEET YELD INCREASE AND STABILIZATION IN TRANSILVANIA’S FIELD CONDITIONS by Puscas, Ancuta et al.
Buletin USAMV-CN, 64/2007 (-) 
ISSN 1454-2382 
 
 
THE EFFECT OF THE CLIMATE AND SOIL CONDITIONS ON 
SUGARBEET YELD INCREASE AND STABILIZATION IN 
TRANSILVANIA’S FIELD CONDITIONS 
 
Puscas Ancuta, E. Luca, A. Ceclan 
 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca 
3-5 Manastur Street, 400372 Cluj-Napoca, Romania 
apuscas@usamvcluj.ro 
 
Key words: sugar beet, precipitations, temperature, crop technology 
 
Abstract. Analyzing the climate and soil conditions where the experiences concerning the sugar beet water 
consumption and crop technology were carried out are very important in the evolution of the researches.  
Due to the fact that the cultivable land registered a significant extension in the past two years (sugar beet crop 
surfaces expanded with 600 ha in the past two years), it was noticed that the sugar beet is cultivated on large 
surfaces in the Turda area, were this crop finds very good climate and soil conditions. 
The researches were performed on the cultivable land around Turda Town in a tri-factorial experiment. Three 
graduals at the A factor (A – the variety), two graduals of the B factor (B – the irrigation regime) and 3 graduals 
of the C factor (C – the sowing density) were followed. The agricultural year 2004-2005 was excessively rainy, 
the annual rainfall sum being of 1138.7 mm vs. multi-annual average of 588.4 mm. 
At the A factor – the variety – the highest yield was achieved using the sugar beet varieties sowed at 100 
thousand plants/ha and irrigated by furrow. 
Due to rainfalls, which excluded the using of irrigation, all B factor graduals (irrigation regime) had practically 
equal yields. 
 
INTRODUCTION 
 
As a result of the increased outputs, the share of the irrigated surfaces enhanced, except 
the 2004-2005 period, when due to the abundant rainfalls in the District of Cluj, there has 
been noticed a significant  diminution of the irrigated surfaces, as seen in Table 1. 
 
Table 1 
The irrigated surfaces in the District of Cluj 
(2001-2005) 
 
Year The irrigated surfaces 
(ha) 
2001 984 
2002 1139 
2003 1444 
2004 1239 
2005 - 
   Source: DADR Cluj 
 
Observations: Due to the abundant rainfalls in 2005, compared to the ones recorded the period before, there was 
no need to use the irrigation systems.  
In 2006, compared to 2005, the sugar beet registered a notable growth, both the cultivated 
surfaces and output. 
 
 Table 2 
Sugar beet cultivated surfaces and output obtained – Romania, 2005-2006 
 
 
Sugar beet  
Surface 
( ha ) 
Output  
( t ) 
Differences(+/-) 
2006 compared to 2005 
2005 2006 2005 2006  ha t 
25 000 40 000 730 000 1 152 000 +15 000 +422 000 
Source : INSSE, 2007 
Observations: 1. Output growth was 57,8% and the cultivable surfaces registered a significant extent of 60,0%. 
          2. The Sugar Producers Federation stated that in 2006, there were 36.544 ha cultivated with sugar 
beet, compared to 19.000 ha in 2005 
  Table 3 
Sugar beet cultivated surfaces and output obtained – Romania, 2005-2006 
 
 
Sugar beet  
Surface 
( ha ) 
Output  
( kg/ha ) 
2005 2005 
1 079 28 506 
Source: DADR, Cluj 
  
MATERIAL AND METHOD 
 
The climatic data (rainfalls and temperatures), during all periods (2001-2006), collected 
from Transylvania’s Plain and provided by Turda Meteorological Station, were used. 
 
GEOMORPHOLOGICAL STUDY 
From a morphological point of view, the analyzed area is a part of the Transylvania’s 
Plain, at the southwestern of its extremity, in the inferior area of the hydrographic basin of 
Aries. The relief of the region is represented by three distinct geographical formations: 
plateau hills, the superior terrace of the Aries River and secondary valleys. 
The plateau low hills are located on a cutaneous geological structure, characteristic to 
the west part of Transylvania’s Plain, with frequent crests and intense slope processes, land 
sliding processes, land breaking and soil erosion problems. The south, southeastern and 
southwestern sides’ exposition have a 13-27% dip and a length of 150 – 300 m. The north, 
northeastern and northwestern sides’ exposition have an 8 – 18% dip and their length varies 
between 250 and 600 m.  
The superior terrace of Aries River has a relative altitude of 65-70 m over the Aries bed 
and an absolute altitude of 375 – 380 m. The terrace weight is of 2 – 2, 5 km and its length of 
almost 4, 5 km; the plan surface presents some gentle micro-depressions.  
The ground on this terrace’s platform are very favorable for agriculture, from the point 
of view of the soils structure, also from the aspect of the plan relief, favorable to 
mechanization, and at last, but not the least, because of its extended uniform surfaces.   
The secondary valleys can be divided concerning the profile: narrow valleys and large 
valleys.  
 
GEOLOGICAL STUDY 
The geological formations located at the surface and at a small depth are in totality 
sediments, of different age and lithlogy.  
The entire Transylvania’s basin is located on sedimentary geological formations, with a 
3000 – 4500 m thickness, laid-down over old crystalline-carpathian formations. 
The sides with small slope, entire sides’ and valleys’ bottom and also the water courses 
terraces are covered by quaternary deposits, which were formed by reshuffling the old 
sediments and constitute the solidification rocks.  
The importance of these characteristics appears from the fact that these quaternary 
deposits suffered an advanced process of soil leaching, claying processes, which conducted to 
specific soil characteristics.   
 
HIDROGRAPHIC AND HIDROLOGICAL STUDY  
The perimeter where the researches were performed, located at the margin of the Turda 
Town, has a very favorable position because of the rich hydrographic system, with 
predominant torrentially formations, which are characteristic to the hydrographic basin of 
Aries, the middle course. 
Sheet flows are rapid; in the narrow valleys flows are moderate and slow in the large 
valleys. Ground-water table is located at different depths, according the relief. On the morass 
valleys ground-water is at less than 1, 5 m depth and on the terraces at more than 10m.All 
ground-waters in the area have a high level of calcium and magnesium bicarbonates, therefore 
they are included in the category of hard waters. 
 
CLIMATIC STUDY 
The general climate of the area is characterized by the values registered at Turda’s 
Meteorological Station. 
 The values of the climatic elements in the area suffer local influences of the slope and 
exposition, determining the appearance of the micro-climates.  
The zonal climate is symbolized, after Koppen classification, as a boreal climate with 
continental caracteristics, with precipitations during all year with only one maxim at the 
beginning of the summer, with severe winters and moderate hot summers, although, lately, 
because of the climate change, those characteristics are changing! 
 The thermic regime is characterized by a medium annual average of 8,6o C, the average 
temperature of the coldest month is -4,4o C (January) and the average temperature of the 
hottest month is 19,3o C in June 
The monthly temperatures amplitude is 23,7 oC and the absolute temperatures amplitude 
is 69o C. 
Daily average temperatures over 0o C are registered between the 26 of February and the 
5th of December, an interval of 283 de days.  
The pluviometric regime is characterized by a annual precipitation average of 509, 2 
mm, the monthly precipitations average reach the highest values at the end of the spring- 
beginning of the summer season; the monthly precipitations average with the smallest 
quantities of precipitations are registered during the winter season, the end of the autumn and 
at the beginning of the spring season.  
The monthly aridity number, De Martone, shows that 10 months per year over pass 
significant the value 25, indicating an atmospheric humidity excess.  
The soil humidity, in the interpretation of the values calculated using the Thornthwaite 
method, term of potential evapo-transpiration, for the Turda region, shows that the annual 
water surplus from the soil, during the November-May period is null.  
The climatic values noted emphasize the necessity of the soil water conservation by 
agrothenic and ameliorative means- this water is necessary for the agricultural output. 
 
 
 
 RESULTS AND DISCUTIONS 
 
In the tables below are presented several data concerning the temperatures and 
precipitations registered starting 2001. 
Table 4 
Monthly temperature average compared to the multiannual average - Turda, 2001-2004 
 
Period Month Average X XI XII I II III IV V VI VII VIII IX 
Monthly average 
2000-2001 1,3 3,5 22,2 -8,4 1,5 7,4 11,0 16,0 17,0 21,0 21,0 13,8 10,61 
2001-2002 11,1 2.0 -5,7 -2,5 3,2 7,9 10,8 18,0 21,8 22,0 21,0 18,8 10,56 
2002-2003 12,0 9,8 -4,1 -5,5 -6,8 5,1 9,7 18,9 21,4 23,7 22,7 17,0 10,33 
2003-2004 10.0 9.8 0.6 -4.6 -7.0 1.0 12.1 17.6 20.8 23.0 22.0 16.8 10,17 
Multiannual 
average 
9,1 3,3 -1,6 -4,5 -2,3 3,2 9,1 14,3 17,5 19,3 18,3 14,3 8,33 
 
Table 4 
Monthly precipitation average compared to multiannual average - Turda, 2001-2004 
 
Period Month Average X XI XII I II III IV V VI VII VIII IX 
Monthly average 
2000-2001 9,1 3,3 11,7 16,4 16,6 58,0 43,9 59,2 99,5 114,0 73,5 141,4 646,6 
2001-2002 11,0 37,0 6,4 8,6 14,6 18,6 42,2 35,6 67,8 116,0 56,6 46,8 461,2 
2002-2003 39,8 47,6 19,6 11,5 11,0 26,4 10,0 57,4 13,4 124,4 6,6 32,8 400,5 
2003-2004 26.2 44.2 2.6 5.1 0.0 26.4 10.0 57.4 40.0 123 51.9 55.9 453,0 
Multiannual 
average 
41,5 30,9 29,5 26,2 24,5 29,4 47,0 76,3 90,4 82,2 69,3 43,6 590,8 
 
Table 5 
Pluviometric and thermic regime - Turda, 2005 
 
Note XI. 2004- III. 2005 IV V VI VII VIII IX X 
Pluviometric regime (mm) 
No. of days with precipitations  12 14 10 13 19 9  
I st decade 
II nd decade 
III rd decade 
 0 
39.5 
42.0 
24.1 
10.4 
20.4 
72.8 
4.3 
18.3 
71.0 
58.0 
2.6 
54.2 
91.6 
35.0 
0 
59.2 
3.2 
 
Month total 
Normal (48 years) 
Deviation +/- 
170.9 
116.9 
54.0 
81.5 
46.0 
35.5 
54.9 
69.4 
- 14.5 
95.4 
80.9 
14.5 
131.6 
71.1 
60.5 
180.8 
52.3 
128.5 
62.4 
39.1 
23.3 
 
Thermic regime (0C) 
I st decade 
II nd decade 
III rd decade 
 9.1 
11.7 
8.4 
12.9 
14.1 
19.6 
14.6 
17.7 
19.3 
18.2 
18.8 
21.9 
19.5 
18.6 
18.9 
17.3 
16.5 
14.4 
 
Month total 
Normal (48 years) 
Deviation +/- 
 9.8 
9.7 
0.1 
15.7 
14.7 
1.0 
17.2 
17.7 
- 0.5 
19.7 
19.4 
0.3 
19.0 
18.9 
0.1 
16.1 
14.8 
1.3 
 
 
 
 
 
  
 
 
Table 5 
Pluviometric and thermic regime - Turda, 2006 
 
Note IX. 2005- III. 2006 IV V VI VII VIII IX X 
Pluviometric regime (mm) 
No. of days with precipitations  15 16 18 9 17 9 7 
I st decade 
II nd decade 
III rd decade 
 26,2 
39,0 
5,6 
20,4 
9,4 
48,1 
82,2 
6,4 
29,6 
10,8 
1,9 
3,8 
39,2 
55,0 
54,4 
7,6 
14,2 
10,8 
9,2 
- 
9,4 
Month total 
Normal (48 years) 
Deviation +/- 
118,4 
116,9 
+ 1,5 
70,8 
46,0 
24,8 
77,9 
69,4 
8,5 
118,2 
80,9 
37,3 
16,5 
71,1 
- 54,6 
148,6 
52,3 
96,3 
32,6 
39,1 
- 
6,5 
18,6 
30,3 
- 
11,7 
Thermic regime (0C) 
I st decade 
II nd decade 
III rd decade 
 8,5 
9,7 
14,2 
12,1 
14,6 
17,5 
12,5 
17,9 
22,3 
20,1 
19,8 
23.5 
19.2 
20,1 
16,2 
15,9 
15,8 
15,5 
13,9 
8,1 
9,4 
Month total 
Normal (48 years) 
Deviation +/- 
 10,8 
9,7 
1,1 
14,3 
14,7 
- 0,4 
17,6 
17,7 
- 0,1 
21,2 
19,4 
1,8 
18,5 
18,9 
- 0,4 
15,8 
14,8 
1,0 
10,5 
9,6 
0,9 
 
Analyzing the registered data from the last two years one can conclude: 
 
In 2005: 
• The amount of precipitations during the 1st of April- 30 September period: 606.6 mm 
(normal: 358.8 mm); + 247.8 mm 
• The amount of effective temperatures (0C)during the 1st of May-30 September period: 
2685.4 0C (normal: 2618.0); + 67.4 0C 
• The amount of  precipitations > 100C during the 1st of may-30 September: 1155.4 0C 
(normal: 1088);   + 67.4 0C 
• First hoar-frost: 19.10.2005; Hail:  09.07.2005 
 
In 2006: 
• The amount of precipitations during the 1st of April- 30 September period: 464,6 mm 
(normal: 358,8 mm); + 105,8 mm 
• The amount of effective temperatures (0C) 1st of May-30 September period: 2669.40C 
(normal: 2611,4); + 58,0 0C 
• The amount of  precipitations > 100C during the 1st of may-30 September: 1139.70C 
(normal: 1081,7); + 58.0 0C 
• First hoar-frost: 17.10.2006; Hail:  09.07.2006 
 
 
 
CONCLUSIONS 
 
After analyzing all natural and climatic conditions in the Transylvania’s field – Turda 
Town area, one can conclude that this is an optimal areal to cultivate sugar beet. More than 
that, by water supply of irrigated crops, technically-economically optimum yields could be 
obtained. The future researches will establish the possible levels of watering norm diminution 
to achieve optimum yields. 
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